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Abstract of JP2000049460 
PROBLEM TO BE SOLVED: To increase the 
electric conductivity of via hole conductors 
which are formed by filling copper-containing 
metallic powder in via holes, and the heat 
resistance of the via hole conductors in a 
wiring board. SOLUTION: A wiring board is 
provided with an insulating board 1 containing 
at least an organic resin, a plurality of 
conductor wiring layers 2 formed in the 
surfaces of the board 1 and/or in the interior of 
the board 1 , and via hole conductors 3 which 
are provided in the board 1 for connecting 
electrically the layers 2 with each other and 
are filled with copper-containing metallic 
powder. In this case, tin(Sn) is contained in the 
conductors 3 at a rate that the weight ratio of 
the tin(Sn) to the above copper(Cu) shown by 
the ratio of Sn/(Cu+Sn) becomes the weight 
ratio of 1 to 0.25 to 0.75. At the same time, an 
intermetallic compound 5 which is shown by at 
least a Cu3Sn is produced. 
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(57) [KM] 

[II] |Bi|R»E^i3Jt5«HSr-a'*>A*»*o**^± 

SBEi»£tE^V^T, /MT^/^3i^ (Sn) 
S:huIB«B (Cu) i:©Sn/ (Cu + Sn) X*^tt5 

fifiit^s o . 2 5~o. 75t & 5W&-e&^ri-£> t £ 

ttC, HCu 3 Sn-e«SJt^^«Mfb-&*3 5 




#M 5 Fl2-049460 



2 V 



< £ »AJR»5fe*r**LT*5^>f T*— 

/l-mfatpizm (Sn) 4rStr|HSI (Cu) £tf>Sn/ (C 
u + Sn) Tf«**t5Mfctt*0. 2 5-0. 7 5 t * 

^T, 2 0-5 7. 5° #ffl^tSCu 3 SnOt' 
-^aSSSrHL 20=60° #©C#St5Cu 6 S 

fulB'VT/ft— A^frrt©StfflB*Bfg*B5^. Cu 3 Sn 

©AJRmMb-&**»ffir s ^ i i is 

[0 0 0 1] 
[0 0 0 2J 

[0 0 0 3] EUftoMftK:#v\ Afts/Mo 



[0004] irw, JilE®J:3*#ttrttfc¥tt* 

[0 0 0 5] n©J; 5*B8»cSfrl/t\ *ifiT?r±3M«a 

«bT*«fb"t-**»3», #fPf2 6 0 3 0 5 3^ # 
2^5-3 9 3 6 0. #MBg5 5-1 6 0 0 7 2^tCT 

[0 0 0 6] 

[*Was«BfcUJ:5i:f*il«i] Lj&>L4#&, fl£*© 

[0 0 0 7] ^©±5*ra«K:»U"C^ ^ 

[0 0 0 8] L35*Lft3&Sfe. EilftSS^O^ T*— 
ifiJC Pb-Sn4 if <£>¥ffl-£<£> *> 0*#=flEi"5 £ , 

[0 0 0 9] *3SKWtd©J:"5ft5cjfeSrj)HHU 4>ft< 
[0 0 10] 

tplzm (Sn) Sr-g-^Li?), ^©MSn/ (Cu + 
Sn) -e*Stb5fi;*Jt3dSO. 25—0. 7 5t45iJ 
^t5t irfcfc:, /W7^-;^«f^Cu 3 SnO 
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W:iot, 2 6 ott 2»B««f«©»!»KRf 
v^V^7*^^*#^^@^^* s ^ x l 0-4 

aO^^*$^T, 2 0 = 5 7. 5° Miai-#ffii-5Cu 
3 Sn^t^^K^H!, 2 0 = 6 0° fchet-^tt 
f5Cu 6 Sn 5 ^S5££rH 2 £ Lfcff#, H x / 

H 2 #0. 5«J:"Cfe5^-lt* fomffttfcWfRttS: 

[0 0 12] SWB/WT^-^WI!:^ ^ 

[0 0 13] Sfc. *^^<DBai8ftStE^J:tttf, WIEW 
ttB«*S*ffiK:^ Cu 3 Sn©AJRIBft-fr4fcS:4fej**b 

[0 0 14] 

i: t>*a*»IBSr**i-SJ&»» 1 a - 1 d SrffiSfcJiSJf 

[0 0 15] ^(D/W7*-;^3[U1 i& 

« (Sn) mtSttfc^ 'ro/W7*-;V»ft 

[0016] C u 3 S nte, fi (Cu) (S n) £ 

u) tm> (Sn) ^JUMfk^'i: Ltlt iiulSCu 3 
Sn», Cu 6 Sn 5 ^fe5^ Jztbfcf. 
4>&< ^tCu^i©#V^C u 3 S n£r4>&< k 

V^Tte. C u 6 S n 5 365 C u 3 Sn k Hi-#Sttt 

[0017] @2 <D^T^—/i-mi^(omm^-rMm 
Bfcs-t-iSfc. m**»*4in. »£tm$nr&*4 

[0 0 18] *3SH^vm :0Cu 3 Sn« 



£{Eit£-££fc£>^ ;q7*-/«^S (Cu) 
:fc±tMB (Sn) t©Sn/ (Cu + S n). 
Hfiit^O. 2 5 — 0. 75, #C0. 30 — 0. 7 
0, £<bim0. 3 5-0. 6 5 ift5«*t4t*ft 

[0019] StnESJIJt** 0 . 2 5 ± 9 t/h 

EPfe. 2 4 0 — 2 6 0°C£>iUg-tr !J :7u — Lfc^ 
[0 0 2 0] *fc. *WB**J**# o . 7 5 ± 9 
(2 4 0-2 6 0°C) #©BI»tt*jl&fl2i-*. BP*>. !> 

[0021] *3SWfc:J;*Ui. y<^r^-/w#fr 

1*3 MB:, 4>&< <hfeCu 3 Sn^fSU 1&<D&mfflfc 
^k\^XCu 6 Sn 5 ^*#LtV^tJ:V^\. Cu 
3 SnllCug Sn 5 i!3fcW^v\ t£oT, _k 

U Cu 6 SngftWCuj Snft-MfcW^^E-t" 

[0 0 2 2] J:5Afr«jlcri. /W7^^ift(OXS 

@#r8!l^tt:*^-t\ 2 0 = 5 7. 5° #5£lC#^Ei~5C 
u 3 S n(Dtr— ^SSSSrH^ 2 0 = 6 0° 
f^Cu 6 Sn 5 <£>t: 0 — ^i§££rH 2 i bfc^> H x / 

V\> 

[0 0 2 3] **5. *S8WKiJ:ixri. /M7*-A«# 

£S X ^C0^^, Cu 3 S nCO^fe^i: i t>^> CuSnP 

n'Pb,tt" *^t"C*>Sfc«)K:. /q7*-;i«#© 

^3 5I1%£JIT, #i-3 0li%KT, *6l2:tt2 
5 lt%&lTr^ 5 n k UV\ 
[0 0 2 4] *»88lc*5»t<5iBj»a6«H:, ^MT^— 

2 6 ox:x~2frm&nTzmmnw&\^^ 
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Tfc^T*-A4»#©»«H*«tt«S 1 X 1 0-4Q- 

cm^T, #1:5 X 1 0-5Q - cmBT^t^fc 
[0 0 2 5] *fc. ^-TT^— /l^flcrp^tt. 

wig. ^^y—^mm, TFmutfv^-x'r/i'ffimm&m 

[0 0 2 6] *^KC5^JiiBi|fe&E^4oJtS»6»» 1 a 
S*U *#WK:Wu *aWMB4:br»±«it«, PPE 

ftJSJR'i: LT^7^6Msi 8 0 t#Jb<Df|^ft;ffi(f 
tsitz^b hx%z> Q 7-f?-iLm S i o 2 . A 

1 2 0 3 . Z r 0 2 N T i 0 2 , A1N, SiC, B a 
T i 0 3 , S r T i 0 3 , K C a T i O s 

[0 0 2 7] £k s ^#IS*§Uf 2£LTte, SB. T/V^ 

[0028] o^-* hms&jm *&m<Dmmgm<D 

»*fc*fbT, fcSl^ttPb-SnfcJ?©^ 
*»fe*S*ffl»5fet. ^JlJEfe^4>0« (Sn) £$0 (C 
u) i(DSn/ (Cu + Sn) 0 . 

2 5-0. 7 5fcft*«-frfcE-frf 5. tLT, 

o oits^tr, »ig#£ri-6S*ss, 

[0 0 2 9] «it5***»*f4, VflHitffffu # 
tffiUv^fiWftS^K, ^S^fiO.. 5 
.-5/zm^gSU\ CtUiO. 5 jzm<fc 9 Vh£V> 

< tt¥ffl»*©¥*S*fcftW: 1~1 5 m msP ±V\ rtt 



[0030] mmftt tttt, «*w*^wrtr»* 

o^ffctt, IWfcttu Bttt4^^ 

[0 0 3 1 ] Sfc, «JtS2: «ffi5K««PRrfBft 

[0 0 3 2] _hffi<D J: 5 UTW^Six&jB^lfcSraw 
JK^W-^ 3 *n —;vt£ ¥x~mmtz> ^t\-£ ^ h 

[0033] (B»aaE^afefrfe) sc^. «wa»*-<- 

5 0 £1\ 0 3 (a) ic^f *5te*«^*;fctt^ft: 

W^n Ky;^^aot/W7^/H 2 SrTgjafti" 
£o ^Lt, S3 (b) l^-TJ: 5^, ^tfV^fT*— 

[0 0 34] *6»->— Ml «*sa^ 

• 1 4 «ftjJW-6 0 - (D^SB^S 1 4 a ) 

teauxiiiR^^-^t^ritrs^fe b h 
[0035] ^r-c\ c) te?2fe^j:5*flaaai»*« 

^UT«T^RK1-5c 0 3 (c) td^fcfcp^, fe^ 
M 5 ^«ffi|c x AJMS^&^SffffiBiHUI 14* 

7F^i~5 0 ^(omi^m^m 1 4 m 5 

Wp. Ml»&ft5«fffitll 4ff(Uffif^ 
^fc±5*®B.S (Ra) 0. l-5/zm v #1:0. 

[0 0 3 6] 0 3 (c) tC^f ±5fc, #f£ffii§ft 
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Jf 1 4##J*S*bfcte^>— M S^mrf^WT^-^ 
m» l 3 3fts»j*SJL*:ftK©l6»^— Ml o^ffifcfi: 

[0 0 3 7] r^^, *feHr>- Ml ^ftfttlffcS 

r fc a>e>. wttSiHui 1 4 mm^— mi 

SK*ix. 3«EJtttK:|»S^- b 1 l*B**«EIMi 1 

OjPflESBMi*^^ UTtt, £EA2 0kg/cm2K±, 
^6 0-14 O^ifia-CfcSo 

[0 0 3 8] ^LT, J^IBcoJ: 5.KiUTf»l**tfc— * 
#<DgEig§UI a *±IfBl«^bTff«S*tfc— ^ffi<OE» 
Jib, c%m3 (e) ^-J-±5^aJBBE*U, 

[0 0 3 9] ^<Dm<Dm$m<ktBMte. t&kis—b*P<D 

^7*- sismfc^vSftk L,#>, Cu 

3 Sn, Cu 6 Sn 5 ^*fifcpTIB*Ja*-C*)Sr.fc36SK 
l 5 0*CKJi^K^SttSo 
[0 0 4 0] i9**»fctt, »»^cSr^Bv^fc»^Jii 

9 o , CK_ticip!Rr«o Pb-Sn¥©W 
SrffiWfcii^^fi, Pb, Sn^Jtf^iota^^ 

^ x Cu 3 Sn©4*(Z)fc»lcH:l 8 OtBllt-fcSr 
[0 04 1] :(0Miaot, ffiKU^MA^M^ 

^**<0«W*#fcKJ£U Cu 3 Sn % Cu 6 Sn 5 

U*:4§£\ *aS<Z> S n i?ia[i?»a^Ti 

gLfe^, SnO^Wfc UT^£*b£o *fc. ¥ 
— /i^fl^o S n^©S4://if^ttlBA«IBfb^«li: 

[0042] ±B«)«ft*ftK xnyi. mmf- b^ © 

[0 0 4 3] ft*5. ±m<DMmJji£X~te, ffikf—b<0 
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C u 6 S n 5 ^^^SP^^fe^fcft^Sn^^a^r^JS 

[0 0 4 4] *38MfcJ:jT;fi, BB**tEK3Sft5«S:* 

f:Cu 3 Sn, Cu 6 Sn 5 <D&mfflfc&®>^ mMfe 
fcE*i,5fcfcfcK:, fc5VM4«&*fc# 

fcSv^H«*fc*ffiffllMIIB4:© 

- fc *-c* &<> 

[0 0.4 5] 

[0 0 4 6] £i\ 5 fi m, S 

tft6lt%) fc, Pb-Sn^ ff^e^lOM 
m> P b : S nfifttf: = 3 8:6 2, St£=&J 18 3 

SKkttffiBB "tffc S tf ^ ~7 x-J *—Ar F fc T ^ ^3RflMfc#Jj&* 
feft5^#*V*fJMS:4. 0I1S, ^JttT2-t 

[0 0 4 7] — ^J.7x = l/yx-f/«4 0ft: 
a%fc\ !) * S: 6 0 & ft 5 B ^^^©KiR 

v'-b^LT, W^PKy/HaotSg^200 

[0 0 4 8] ^Lt, ^@tt-<-^ b^rS^AyfcB^ 
[0 0 4 9] ^Lt, Mlf 7 ^-/^ ft^fr 

[0 0 5 0] *BBat«©^>fT*— /v«*fc» 

it, xaua#ra*«rffv\ 20 = 57. 5 0 

ftf5Cu 3 SnWt^^il^lrH!, 2 0 = 60° # 
3fffc#q£"t*5Cu 6 .S n 5 Of— ^*SSrH 2 fc Ufc^F 
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(DH r /H 2 *IK»tfc. ft3b\ ^ [0 0 5 1] 



No. 


&JPU£# (11%) Sei) 


mm n#fsj 
rc> (h!o J 






X&tW it 

Cub 5ns 


A 


B 








&2) 


* 1 


10 0 


0 


0 


200 1.0 


1.2 X10" 5 


1.0X10" 1 


c, 


0 


* 2 


9 0 


1 0 


6.6 


200 1.0 


1. 2 X 10" B 


7. 8X10" 3 


C, C«S S 


0.02 


* 3 


8 0 


2 0 


13.8 


200 1. 0 


1.3 X10~ s 


3. 9 X10"' 


C, CsSs 


0.05 


* 4 


7 O 


3 0 


21.5 


200 1.0 


1.3 X10 -5 


2.6X10~* 


C, CaS, CsSs 


0.1 


5 


6 0 


4 0 


29.9 


200 1.0 


1.4 X10 _s 


4. 7X10" 5 


C, CsS, CsSs 


0.2 


6 


5 0 


5 0 


39.0 


200 1.0 


1. 5 X10~ 5 


1.8X10" 6 


C, CaS, CsSs 


2.2 


7 


4 0 


6 0 


48.9 


200 1. 0 


1.5 X10~ 5 


1.9X10* 5 


C, CaS, CeSs 


1, 1 


8 


3 0 


7 0 


59.8 


200 1. 0 


1.7 X10" 5 


2.9XHT 5 


C, C3S, CgSs 


0.8 


9 


2 0 


8 0 


71.9 


200 1. 0 


2. 1 X 10" s 


3.5X10" 5 


C, CaS, CcSs 


0.3 


*10 


1 0 


9 0 


85.2 


200 1. 0 


3.5 X10 _s 


1. IX 10"* 


C, C»Ss 


0 


#11 


0 


10 0 


100 


200 1.0 


5.2 xur fi 


m.oxio- 1 


Pb 4 Sn 


0 


*12 


5 0 


5 0 


39.0 


170 1.0 


3.5 X10' 4 


2.0 X10' 3 


C, CsSs 


0 


13 


5 0 


5 0 


39.0 


180 1.0 


2.2 X10~ s 


3.5 X10" 5 


C,CaS, C«Ss 


1.7 


14 


5 0 


5 0 


39. 0 


200 1.5 


1.4 X10 s 


2.0 X10 -6 


C, C»S, CeSs 


2.2 


15 


5 0 


5 Q 


39. 0 


220 1.0 


1.3 X10 s 


1.9 X10' 5 


C, C3S, C0S5 


2.1 



&2) C:Cu , C 3 S:Cu 3 Sn % CsS s :Cu fl Sn s 

[0 0 5 2J *10*S*l^**u53iO^ S.n/ (Cu 
+ S n) Mit^ 2 5 mm% «t 9 t>{6^4§£> (ffcR-No. 
1—4) , Cu 3 Snft^ft©±^/^^\ fcSV^l 
im<, ii^t^Q-cm^2. 6X10-4Q 

*fc, Sn/ (Cu + Sn) llit#7.5ll%t«i 

x t> c u 3 s n *>£j*asBae> £>nf\ iffiMs^ 

[0 0 5 3] S-&fc % «fflMt^TCu 3 Sn 

tt, Hi /H 2 G>tS- *tt*so. SfiUb-ett, iHRStR 
«jC*5V^Tfc 3X1 0-5Q-cmttT©I^Sitt^ 

[0 0 5 4] 



[■9*>iRWftK9!] 

[Ell] *SSK«cfelt5BI»*K©«»llfBBH"Tf*>5o 
[0 2] *J8W^>iai»S4EJ!:i3^5^M A»i&fc<D 

[0 3] ^nt^ttsBiMMoaQ^ffi^nn-rs 
1 mm&fo 



2 
3 
4 
5 

5 a 
5 b 



C u 3 S n 
Cu fi Sn 
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[IfflP] Wll¥lO^ 2 50 (1 9 9 9. 1 0. 
2 5) 

i^-mmiE i ] 

mms. i ] i i>mmmm&tt-tz>im&& 
mm (omftwm.m t ; seisms n ^ «s micsgr 

(Sn) &Mfe#H (Cu) i©Sn/ (C 
u + S n) tr^$tt^a*J±;^o. 25~0. 7 5 ir * 

[ft 2 ] tME/W T*— 7W^©Xi8ftIiI*fa!l^lrSo 
V^>t\ 26 = 57. 5" #i£t#ftt5Cu 3 Sn©£' 
— ^*j££H lx 26 = 60° #II:#4t5Cu 6 Sn 
5 Of-^il$^H 2 iLt^ H/H 2 iS0. 5gl±X~ 

t -rz>m i iBttroiEitt^,, 

ttrfH^WT*-/^«:F , g(^SfrfE^S^S^. Cu 3 Sn 



IW*S5 ] 2 6 0 tt* 2 ^fflffijf 7*-;^ 
^W«^IH*«gt*s 1X10 -4 Q-c mBTT-fe 

[«iE5^«g*l 0 0 10 
[0 0 10] 

■ffcii (Sn) *©KSn/ (Cu + 

s.n);^in5iiH:#5 6. 25 — 0. 7 st tz&m 
&k-rz>khhi^ '^r*~A>mftq><Dm$immfi 

St^S 1 X 1 0-4Q - c m^TOtftlfcMtt^#4t5 
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HijE*f**B*] 0 0 15 

[0 0 15] r©^V7*-/l^«:3ICtt, Wt 

|(Sn) Sr^-rSi: h fcfc, ro/^r*-A«fl! 
3+om**»5|5lWfC*ft< itCu 3 Sntt$M 



[3^fiSlE4] 

LUBE****!*] 0 0 17 

[0017] ill 2 ©^7*- A^MfcrolUfcSras-t-fciifc 

4 1 mmzmm 2 1 omicflnB*jimfl?&4fe 5 



F^— 4E351 AA01 BB01 BB23 BB26 BB31 

BB35 BB49 CC11 CC17 DD04 
DD05 DD12 DD21 DD52 EE02 
EE03 GG04 GG06 
5E346 AA02 AA12 AA15 AA35 AA43 
BB01 CC02 CC08 CC31 CC32 
CC33 CC39 DD12 DD22 DD31 
DD33 DD47 DD48 EE31 FF18 
GG02 GG19 GG22 GG28 HH01 
HH07 HH18 
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